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Stem Cell Research and Patents: 
An Introduction to the Issues 



Summary 

The announcement by President George W. Bush permitting federal funding for 
human embryonic stem cell research on “existing stem cell lines” has raised several 
patent-related issues both specific to this situation and part of the general formulation 
of patent policy. The grant of a patent provides the inventor exclusive rights on its 
practice for 20 years. This is intended to encourage the additional investment 
necessary to further develop an idea into a marketable technology. Concurrently, a 
patent places the concept on which it is based in the public domain. In return for a 
monopoly right to specific applications of the knowledge generated, the inventor must 
publish the ideas covered in the patent. Thus, the patent can, and often does, 
stimulate others to invent “around” existing patents to provide for parallel technical 
developments or to meet similar and expanded demands in the marketplace. 

As with many other biotechnologies, inventions pertaining to stem cells may be 
subject to patent protection. To be afforded patent rights, a particular stem cell 
invention must be judged to consist of patentable subject matter, possess utility, and 
to be novel and nonobvious. In addition, an inventor must file a patent application at 
the U.S. Patent and Trademark Office. That application must fully disclose and 
distinctly claim the stem cell invention for which protection is sought. If allowed to 
issue, the patent grants its owner the ability to exclude others from making, using, 
selling, offering to sell, or importing into the U.S. the patented invention. 

The Bush Administration policy decision limits federal research funding to a 
discrete number of human embryonic stem cell lines. At least some of these cell lines 
are subject to patent protection. Scientists who wish to use federal financing to 
explore certain research possibilities may have few alternatives but to employ a 
patented cell line. With federal policy having arguably limited research options, some 
attention might be paid to how patents on exploitable stem cell inventions are used by 
their proprietors. The arrangements worked out between the Public Health Service 
and the University of Wisconsin (through its licensing agent WiCell) may be 
instructive. These, and other licensing policies and practices may be especially 
appropriate for consideration. 

Although the original embryonic stem cell patents owned by the University of 
Wisconsin were not developed with government support, future intellectual property 
may arise as a result of federally-funded R&D under the Bush plan. Ownership of 
patents originating from research performed by institutions outside the federal 
research establishment but financed by the government is prescribed by P.L. 96-5 17, 
commonly referred to as the “Bayh-Dole Act.” The law provides small businesses and 
non-profit organizations title to inventions made under federal funding (grants or 
contracts) within certain limitations. If new stem cell patents are generated subject 
to the Bayh-Dole Act, the way the provisions of the statute are applied may be of 
interest given the specific parameters of the Bush plan. It remains to be seen if the 
research limitations associated with stem cells will influence the government to 
exercise the rights conferred in ways distinct from current practice. 
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Stem Cell Research and Patents: An 
Introduction to the Issues 



The announcement by President George W. Bush permitting federal funding for 
human embryonic stem cell research on “existing stem cell lines” has raised several 
patent-related issues both specific to this situation and part of broader concerns over 
intellectual property. This report examines the rationale behind the patent system, 
established in the U.S. Constitution, and its role in promoting innovation in all sectors 
of the economy. The application of patent law in the area of stem cell research is also 
discussed. However, the parameters of the Bush Administration plan may generate 
additional intellectual property considerations with respect to both the private sector 
and the federal government. To date, research in this area has proceeded without 
federal financing; thus any resulting patents reside in the private sector. A 
Memorandum of Understanding for use of certain cell lines has been signed between 
the Public Health Service and WiCell, the licensing agent of the University of 
Wisconsin that owns several relevant patents. Still, additional patents may arise from 
government supported research and development (R&D) in this area. Thus, this 
report explores the laws that influence the disposition of intellectual property 
generated under federally-funded R&D. 1 



The Role of Patents 

Congressional interest in the availability of drugs and other therapeutics has 
focused attention on the role of patents in biomedical R&D and the pharmaceutical 
industry. Enterprises within the pharmaceutical sector frequently obtain patent 
protection and enforce patent rights, and reportedly place a higher comparative value 
on patents than do competitors in many other markets. Concurrently, the value of all 
intellectual property has grown as technology becomes increasingly important to the 
United States. It is now widely accepted that technological progress accounts for up 



'For additional analysis of these issues, please refer to the following CRS reports: Stem Cell 
Research, by Judith A. Johnson, RL31015, 10 August 2001; An Examination of the Issues 
Surrounding Biotechnology Patenting and Its Effect Upon Entrepreneurial Companies, by 
John R. Thomas, RL30648, 3 1 August 2000; R&D Partnerships and Intellectual Property: 
Implications for U.S. Policy, by Wendy H. Schacht, 98-862, 6 December 2000; Patent 
Ownership and Federal Research and Developmen t: A Discussion on the Bayh-Dole Act and 
the Stevenson-Wydler Act, by Wendy H. Schacht, RL30320, 1 1 December 2000; and Federal 
R&D. Drug Discovery, and Pricing: Insights from the NIH-University-Industry 
Relationship, by Wendy H. Schacht, RL30585, 19 June 2000. 
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to one-half of the nation’s economic growth and is one principal driving force for 
increases in our standard of living. 2 

The patent system was created by Article I, Section 8, Clause 8 of the U.S. 
Constitution to promote new discoveries and their reduction to practice, commonly 
known as innovation. The grant of a patent provides the inventor with a means to 
capture returns to his invention through exclusive rights on its practice for 20 years 
from date of filing. This is intended to encourage those, often substantial, investments 
necessary to further develop an idea and generate a marketable technology. At the 
same time, the process of obtaining a patent places the concept on which it is based 
in the public domain. In return for a monopoly right to specific applications of the 
knowledge generated, the inventor must publish the ideas covered in the patent. As 
a disclosure system, the patent can, and often does, stimulate other firms or 
individuals to invent “around” existing patents to provide for parallel technical 
developments or meet similar and expanded demands in the marketplace. 

Innovation typically is knowledge-driven — based on the application of 
knowledge, whether scientific, technical, experiential, or intuitive. Innovation also 
produces new knowledge. One characteristic of knowledge that underlies the patent 
system is that it is a “public good,” a good not consumed when used. Patents permit 
novel concepts or discoveries, typically costly and resource intensive to develop, to 
become “property” when reduced to practice and therefore allow for control over 
their use. Patent ownership “. . . create[s] incentives that maximize the difference 
between the value of the intellectual property that is created and used and the social 
cost of its creation.” 3 

The patent process is designed to resolve the problem of “appropriability,” those 
. . factors, excluding firm and market structure, that govern an innovator’s ability 
to capture the profits generated by an innovation.” 4 Studies demonstrate that the rate 
of return to society as a whole generated by investments in R&D is significantly larger 
than the benefits that can be captured by the person or organization financing the 
work. It has been estimated that the social rate of return on R&D spending is over 
twice that of the rate of return to the inventor. 5 Without the protection provided by 
patents, ideas may be easily imitated, the knowledge associated with an innovation 



2 Gregory Tassey, The Economics of R&D Policy (Connecticut: Quorum Books, 1997), 54. 
See also: Edwin Mansfield, “Intellectual Property Rights, Technological Change, and 
Economic Growth,” in: Intellectual Property Rights and Capital Formation in the Next 
Decade, eds. Charls E. Walker and Mark A. Bloomfield (New York: University Press of 
America, 1988), 5. 

3 Stanley M. Besen and Leo J. Raskind, “An Introduction to the Law and Economics of 
Intellectual Property,” Journal of Economic Perspectives, Winter 1991, 5. 

4 David J. Teece, “Profiting from Technological Innovation: Implications for Integration, 
Collaboration, Licensing, and Public Policy,” in The Competitive Challenge, ed. David J. 
Teece (Cambridge: Ballinger Publishing Co., 1987), 188. 

5 For a list of relevant research in this area see: Council of Economic Advisors. Supporting 
Research and Developmen t to Promote Economic Growth: The Federal Government ’s Role, 
(October 1995), 6-7. 
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dispersed and adapted to other products and processes that, in turn, stimulate growth 
in the economy. The difficulty in securing sufficient returns to spending on research 
and development has been associated with underinvestment in such activities. 

If discoveries were universally available without the means for the inventor to 
realize a return on investments, there would result a “. . . much lower and indeed 
suboptimal level of innovation.” 6 While research is often important to innovation, 
studies have shown that it often constitutes only 25% of the cost of commercializing 
a new technology or technique, thus requiring the expenditure of a substantial amount 
of additional resources to bring most products or processes to the marketplace. The 
grant of a patent provides the inventor with a means to capture the returns to his 
invention through exclusive rights on its practice. That is intended to encourage those 
investments necessary to further develop an idea and generate a marketable 
technology. 

The patent system thus has dual policy goals — providing incentives for 
inventors to invent and encouraging inventors to disclose technical information. 7 
Disclosure requirements are factors in achieving a balance between current and future 
innovation through the patent process, as are limitations on scope, novelty mandates, 
and nonobviousness considerations (as discussed below). 8 They give rise to an 
environment of competitiveness with multiple sources of innovation, viewed by some 
experts as the basis for technological progress. This is important because, as Robert 
Merges (B oston University) and Richard Nelson (Columbia University) found in their 
studies, when only “. . . a few organizations controlled the development of a 
technology, technical advance appeared sluggish.” 9 

Not everyone agrees that the patent system is a particularly effective means to 
stimulate innovation. It has been argued that patents do not work in reality as well 
as in theory because they do not confer perfect appropriability. In other words, they 
allow the inventor to obtain a larger portion of the returns on his investment but do 
not permit h im to capture all the benefits. Patents can be circumvented and 
infringement cannot always be proven. Thus, patents are not the only way, nor 
necessarily the most efficient means, for the inventor to protect the benefits generated 
by his efforts. A study by Yale University’s Richard Levin and his colleagues 
concluded that lead time, learning curve advantages (e.g. familiarity with the science 
and technology under consideration), and sales/service activities were typically more 
important in exploiting appropriability than were patents. That was true for both 
products and processes. However, patents were found to be better at protecting the 
former than the latter. The novel ideas associated with a product often can be 
determined through reverse engineering — taking the item apart to assess how it was 



6 Kenneth W. Dam, “The Economic Underpinnings of Patent Law,” Journal of Legal Studies, 
January 1994, 247. 

’Robert P. Merges, “Commercial Success and Patent Standards: Economic Perspectives on 
Innovation,” California Law Review, July 1988, 876. 

8 Dam , The Economic Underpinnings of Patent Law, 266-267 . 

9 Robert P. Merges and Richard R. Nelson, “On the Complex Economics of Patent Scope,” 
Columbia Law Review, May 1990, 908. 




